Introduction
Psychological interventions are now well established as a core part of modern pain practice. Randomized controlled trials (RCT) of psychological treatment for chronic pain were first performed in the 1970s, and considerable effort, skill, and sophistication have been applied to establishing the evidence of effectiveness [26] . Over the last 2 decades, we and others have conducted systematic reviews and meta-analyses of psychological interventions, predominantly cognitive behaviour therapy (CBT), for chronic pain [3, 6, 8, 16, 17, 27, 40] . Meta-analysis facilitates the emergence of underlying patterns in data by controlling the bias and error inherent in individual studies. These meta-analyses suggest that, overall, CBT has a beneficial average effect for a range of outcomes, principally disability, depression, and pain experience. Evidence of harm is not available. Although the headline effect is positive, current analyses are limited to average results, and conclusions are typically confined to the general.
The aim of this topical review is to consider the next steps in developing and evaluating psychological treatments for chronic pain. In this examination, we take as our unit of analysis the meta-analyses rather than individual RCTs. We briefly summarize the results of the meta-analyses, their benefits, and their limits, then offer directions for improving the next generation of studies. We argue that we have reached a critical point in the evolution of psychological interventions, and a paradigm shift is now needed in how we investigate treatment efficacy, effectiveness, and harm.
Evidence from meta-analysis
Our first meta-analysis [27] found CBT to be more effective (comparing groups after treatment) than no treatment/treatment as usual for outcomes of pain, pain experience, cognitive coping and appraisal, behavioral expression of pain, mood/affect, and social role functioning, with a median effect size ES(d) of 0.5. There was marginal evidence that CBT was superior to other active treatments. In later analyses, using improved methods, CBT remained superior to no treatment/treatment as usual, but the magnitude of d diminished to around 0. . The methodological quality in the design of trials, including risk of bias, improved over time, but treatment quality did not (see Fig. 2 in [26] ). This held after excluding many trials for inadequate/insufficient psychotherapeutic content. Despite having more and better-designed trials for meta-analysis, the picture remains unclear. Half of the comparisons found no effect of CBT and half found weak effect sizes of unknown clinical significance on pain, mood, disability and catastrophic thinking outcomes [40] . The clarity of any overall effect is muddied by three main sources: (1) sample, measure, and treatment heterogeneity, (2) unexplained variation of outcome reporting across studies, and (3) theoretical imprecision.
In summary, current meta-analyses indicate that psychological treatments are likely to be effective. However, as more studies are produced and added to meta-analyses, the results are effectively being diluted by the addition of poorly conceived, conducted, and reported trials. The signal-to-noise ratio is shrinking. Meta-analysis cannot control for poor primary studies or poor reporting [20] . Additional trials that are atheoretical, biased, single center, and enthusiasm driven will make summary and interpretation increasingly difficult. We suggest that without radical change, simply adding further trials will not help us to improve treatment effectiveness nor help answer research questions. This is not a counsel of despair. We are not arguing for the abandonment of the program of developing and testing psychological treatments for chronic pain. Psychological therapies for the management of chronic pain offer worthwhile and promising treatments. Rather, we seek to build on the evidence base, but we suggest changing the methods of investigation [22, 32] . If we do not improve the methods of primary investigation and learn from the trial developments in other areas of pain investigation, then we will achieve only confusion [32] .
